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Description 

The present invention relates to a method and 
apparatus for recording and reproducing picture 
information on and from a recording medium such 
as a video disc, a digital audio disc, and so on, and 
to a recording medium. 

A system has been proposed in which picture 
information is recorded and reproduced in the form 
of the subcode on and from a digital audio disc 
having a diameter of 12 cm, generally called com- 
pact disc (abbreviated as CD hereinafter). The sub- 
code is made up of eight subcode bits, and bit 
groups forming the subcode are divided into eight 
channels denoted by letters P, Q, R, S, T, U, V, 
and W respectively. In the method in which the 
picture information is recorded and reproduced in 
the form of the subcode, data corresponding to 
picture information is configured such that a sym- 
bol is formed by 6 bits of channels R through W 
from among the 8 bits forming the subcode, and 98 
symbols are treated as one block, as illustrated in 
Fig. 1. Two symbols in the 98 symbols are used as 
a sync signal, and 24 symbols obtained by dividing 
the remaining 96 symbols by four are treated as a 
minimum unit of data, i.e. a "pack", which con- 
stitutes one instruction of the picture processing. 

More specifically, the first symbol (referred to 
as symbol 0 hereinafter) of the 24 symbols shows 
one of several modes. A symbol 1 following this 
symbol 0 forms "instruction" which indicates the 
sort of the instruction. Symbols 2 and 3 following 
the symbol 1 constitute a parity Q which is an error 
correction code. Symbols 4 through 19 following 
the parity Q constitute a data field, and include 
information such as color information. Finally, sym- 
bols 20 through 23 following the data field con- 
stitute a parity P which is an error correction code 
for protecting the information in the "pack". 

There are four modes, i.e. "zero mode", "line- 
graphics mode", "TV-graphics mode", and "user's 
mode". The "zero mode" is provided for a case 
where no operation is required for pictures on the 
display screen, that is, pictures are to be main- 
tained as they are, and all data in the "pack" are 0 
for this mode. 

The "line-graphics mode" is provided for such 
a case that a liquid crystal display is provided on 
the front face of the player, to display notes such 
as an explanation of a music selection. As shown in 
Fig. 2, a picture area elongated sideways is formed 
by pixels which are arranged in 288 columns and 
24 rows. In other words, each row includes 288 
pixels and each column includes 24 pixels. The 
term "pixel" means the minimum display element 
of a picture, and it is general that the picture 
processing is performed by using picture compos- 
ing units designated as "fonts" each of which is 



made up of pixels divided into 6 columns and 12 
rows. 

The number of "fonts" which can be displayed 
in the "line-graphics mode" is 48 in the lateral 

5 direction, and 2 in the column direction, and this 
area is designated as "screen area". For providing 
the scroll function, a line of "fonts" is added to the 
upper and lower outer peripheries and the right and 
left peripheries of the "screen area", to form a 

w picture area having 50 "fonts" in the row direction, 
and 4 "fonts" in the column direction. The subcode 
is formed so that the picture processing is per- 
formed by using a memory having addresses each 
corresponding to each pixel in this picture area. In 

75 addition, the area outside the "screen area" is 
designated as "border". 

The "TV-graphics mode" is a mode for dis- 
playing images on the TV screen, and a picture is 
formed by pixels arranged in 192 rows and 288 

20 columns as illustrated in Fig. 3. The number of 
"fonts" which can be displayed in the "TV-graphics 
mode" is 48 in the direction of row, and 16 in the 
direction of column. Also in this "TV-graphics 
mode", the subcode is formed so that the picture 

25 processing is performed by using a memory hav- 
ing addresses each of which corresponds to each 
pixel in a picture area having 50 "fonts" in the 
direction of row, and 18 "fonts" in the direction of 
column, made by adding a line of "fonts" to the 

30 upper and lower peripheries as well as the right 
and left outer peripheries of the "screen area". 

As instructions for the picture processing, there 
are an instruction for painting out the whole picture 
area by one certain color, an instruction for drawing 

35 a picture in one "font" on the screen by using two 
different colors, an instruction for moving the whole 
picture upward, downward, or sideways, and so on. 

Additionally, in the 8-bit groups forming the 
subcode, the Q bits forming the channel Q include 

40 time information corresponding to the track length 
to a certain position of each information data which 
is recorded from the beginning of the program area 
of the CD and form address time data which can 
be used as positional data representing the record- 

45 ing position. On the other hand, the P bits forming 
the channel P provide data including information 
relating to a pause between two music selections. 

In the above-described system of recording 
and reproducing picture information as the sub- 

50 code, as many as sixteen picture channels can be 
designated. Specifically, a "write font fore- 
ground/background" instruction is used in the "TV- 
graphics mode", which has such a structure as 
illustrated in Fig. 4. This is an instruction for writing 

55 font data of the symbols 8 through 19 in positions 
having a row address defined by the symbol 6 and 
a column address defined by the symbol 7. For the 
pixels whose font data is "0", a color of a color 
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number determined by the "color 0" is designated 
as a background color. For the pixels whose font 
data is "1", a color of a color number defined by 
"color 1" is designated as a foreground color. At 
the same time, sub-picture channels can be des- 5 
ignated by using four bits of the channels R and S 
of the symbols 4 and 5. By this feature, as many 
as sixteen picture channels can be designated. 
Sixteen sorts of picture are previously recorded on 
a disc for example, and a desired picture channel w 
can be selected on the playing side at the time of 
playing by this scheme of designating the picture 
channel. 

In addition, the sixteen colors indicated by the 
color number "0" through "15" are set by a "load 75 
CLUT color 0 through color 15 (load color look-up 
table color 0 through color 15)" instruction. The 
"load CLUT color 0 through color 15" instruction is 
an instruction having a structure illustrated in Fig. 
5, and setting the contents of a color look-up table 20 
showing the color of pre-set color numbers or 
foreground/background color numbers. It is neces- 
sary to designate sixteen colors in total. However, 
since four bits are used respectively for each of 
RGB to indicate a color, two symbols are required 25 
for setting one color. Therefore, eight colors are set 
by one "pack "at most. With this circumstances, 
this instruction is divided into two instructions re- 
spectively designating eight colors of the first half, 
and eight colors of the second half. 30 

The instruction code for the colors of the first 
half, i.e. the color 0 through the color 7, is deter- 
mined to be "30", and the instruction code for the 
colors of the second half, i.e. the color 8 through 
color 15 are determined to be "31". The mixing of 35 
colors for each of the color number is as follows. 
Red color is represented by four bits of the chan- 
nels R through U of even symbols allotted to the 
color number. Green color is represented by four 
bits, i.e. two bits of the channels V and W following 40 
the channels R through U of the even symbols, and 
two bits of the channels R and S of odd symbols. 
Blue color is represented by four bits of channels T 
through W following the channels R and S of the 
odd symbols. Therefore, 2* ( = 16) sorts of gray 45 
scales are available for each color, and preparation 
of 16 3 ( = 4096) colors is possible since three colors 
(RGB) are used. In addition, a gray scale "0000" 
corresponds to the darkest state, and a gray scale 
"1111" corresponds to the brightest state. 50 

In the above-described system of recording 
picture information as the subcode, the recording 
of picture is performed by recording data indicative 
of the color of each pixel on the recording medium. 
Hence, the density of recorded information is rather 55 
small. Furthermore, the time period necessary for 
displaying a picture of one "font" is about 3.3/1000 
second, and about 2.5 seconds are necessary for 



displaying 48 x 16 characters. For this reason, if 
the codes occupying each of the sixteen channels 
are, for example, graphic codes corresponding to 
words in different languages, there would be a 
problem that the timing error between the words 
displayed by the picture channel and the sound 
becomes large. 

OBJECT AND SUMMARY OF THE INVENTION 

The present invention is based on the recogni- 
tion of the above described point, and an object of 
the present invention is to provide a recording and 
reproducing system in which the recording density 
of information recorded as the subcode is raised. 

In order to attain the above-described object, a 
recording and reproducing system according to the 
present invention is characterized in that, in addi- 
tion to a coded information signal, the subcode is 
recorded on a recording medium together with an 
identification code for identifying the coding system 
of the subcode, and at the time of playback of the 
recording medium, the subcode is demodulated in 
accordance with the identification code. 

An embodiment of the invention will now be 
described by way of example only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the recording format 
of the subcode; 

Fig. 2 is a diagram showing the structure of a 
picture in the "line-graphics mode"; 
Fig. 3 is a diagram showing the structure of a 
picture in the "TV-graphics mode"; 
Fig. 4 is a diagram showing the construction of 
a "write font foreground/background" instruction; 
Fig. 5 is a diagram showing a "load color look- 
up table color 0 through color 7" instruction; 
Fig. 6 is a diagram showing the structure of the 
character data processing instruction of the sys- 
tem according to the present invention; 
Fig. 7 is a block diagram showing an example of 
the construction of recording apparatus; 
Fig. 8 is a diagram showing the recording area 
of a composite disc; 

Fig. 9 is a diagram showing the sort of recording 
modes; 

Fig. 10 is a diagram showing the construction of 
a "load transparency control table"; 
Fig. 11 is a diagram showing the correspon- 
dence between the bit pattern of TCB and the 
mixing ratio; 

Figs. 12A through 12C, when combined, are a 
block diagram showing an apparatus for repro- 
ducing picture information recorded on a disc in 
accordance with a recording and playback meth- 
od according to the present invention; 
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Fig. 12 is a diagram showing the arrangement of 
Figs. 12A through 12C; 

Fig. 13 is a block diagram showing a specific 
configuration of video format signal processing 
circuit 30 in the apparatus shown in Figs. 12A 
through 12C; 

Fig. 14 is a block diagram specifically showing 
the construction of the coded information signal 
demodulating and processing circuit 31 in the 
apparatus shown in Figs.12A through 12C; 
Fig. 15 and 16 are flowcharts showing the op- 
eration of a processor in system controller 32 of 
the apparatus shown in Figs. 12A through 12C; 
and 

Figs. 17 and 18A through 18C are diagrams 
showing pictures obtained by the apparatus 
shown in Fig. 12A through 12C. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT — 

An embodiment of the method according to the 
present invention will be explained with reference 
to Figs. 6 through 18C of the accompanying draw- 
ings. 

At first, a character data processing instruction 
as shown in Fig. 6 is set as an instruction in the 
user's mode which is one of four modes in the 
picture information recording and reproducing sys- 
tem using the subcode. 

In the codes illustrated in Fig. 6, the symbol 0 
indicates the mode, and the symbol 1 constitutes 
an instruction which is made of a code indicating 
the coding system of character codes in the data 
field formed by symbols 4 through 19. The sym- 
bols 2 and 3 form the parity Q, and four bits of the 
channels R through U of the symbol 4 represent a 
character channel. The symbols 5 through 9, the 
symbols 10 through 14, and the symbols 15 
through 19 are respectively made up of character 
codes bo through bis each having 16 bits, and 
codes indicating the row address and the column 
address of the display position of each character 
represented by the character codes bo through 
bis. As the character codes bo through bis, for 
example, codes according to JIS C 6226 can be 
used. A character represented by this character 
code is displayed in an area of 4 fonts in the lateral 
direction by 2 fonts in the vertical direction, having 
8 fonts in total, i.e. an area of 24 pixels by 24 
pixels in the lateral and vertical directions, which 
area including the fonts indicated as the display 
position. 

On the other hand, the symbols 20 through 23 
form the parity P. 

As explained above, one character data pro- 
cessing instruction includes three character codes 
respectively representing a character to be dis- 



played in an area covering 24 pixels by 24 pixels in 
the lateral and vertical directions. Therefore, the 
recording density is increased 3x8 times as 
compared with the system in which one picture 

5 processing instruction is required for each font. 

The character information is recorded as the 
subcode on the recording disc by means of this 
character data processing instruction. In addition, 
picture information may be recorded as the sub- 

10 code together with the character information. 

Fig. 7 shows an apparatus for recording the 
above explained codes on a recording disc by 
inserting the codes in the subcode. 

In the arrangement shown in Fig. 7, two-chan- 

;5 nel audio signals and a video format signal output- 
ted from a video tape recorder for example, are 
respectively supplied to input terminals INi, IN 2 , 
and INa . The video format signal is supplied to an 
FM modulator 1. In the FM modulator 1, a carrier 

20 signal of a predetermined frequency is FM-modu- 
lated by the video format signal. An FM signal 
outputted by this FM modulator 1 is supplied to a 
multiplexing circuit 3. On the other hand, left and 
right-channel audio signals are supplied to an ana- 

25 log-to-digital converting circuit 4. The analog-to- 
digital converting circuit 4 is configured to perform 
the sampling of each of the left and right-channel 
audio signals at a sampling frequency of 44.1 kHz 
for example, to generate two digital data corre- 

30 sponding to two sampled values obtained by the 
sampling, and to output the digital data after treat- 
ing them by time division multiplexing. The output 
data of this A/D converter 4 is supplied to a CD 
system encoder 6 through an error correction code 

35 adding circuit 5 which performs the interleave of 
the data, the error detection, and addition of codes 
for the error correction. To the CD system encoder 
6, an output signal of the control signal generating 
circuit 7 and an output signal of the error detection 

40 and correction code adding circuit 8 are supplied. 
The control signal generating circuit 7 is configured 
to generate data such as a data indicating the time 
elapsed after the start of the supply of audio sig- 
nals to the input terminals IN2 and IN3, and a data 

45 indicating a pause between music selections or a 
portion within one music selection of the audio 
signals. 

On the other hand, output data of a graph- 
ic/instruction code generation device 9 is supplied 

50 to the error correction and correction code adding 
circuit 8. The graphic/instruction code generation 
device 9 is configured to record a plurality of codes 
which are previously inputted by key operations for 
example, and to read-out and output desired 

55 codes. The error detection and correction code 
adding circuit 8 is configured to perform the inter- 
leave and error detection of the output data of the 
graphic/instruction code generation device 9 and 
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the addition of the correction code. 

The CD system encoder 6 is configured to 
form a recording signal by making teh outout of the 
control signal generation circuit 7 data of the chan- 
nels Q and P, and making the output of the graph- 
ic/instruction code generating device through the 
error detection and correction code adding circuit 8 
data of the channels R through W, and inserting 
those data into the digital data from the A/D con- 
verter 4. The output signal of this CD system 
encoder 6 is supplied to a modulator 10 and con- 
verted to an EFM (Eight to Fourteen Modulation) 
modulation signal. The output signal of this 
modulator 10 is supplied to the multiplexing circuit 
3, and processed by a frequency multiplexing with 
the FM-modulated video format signal. 

The output signal of the multiplexing circuit is 
supplied to an optical disc recorder of known ar- 
rangement (not shown) in which the strength of a 
light beam irradiated on the recording surface of a 
disc rotated at a constant linear velocity for exam- 
ple, is modulated by this signal. As a result, the 
instruction codes are recorded on the recording 
disc as the subcode of the digital audio signal, in 
addition to the video format signal and the digital 
audio signal as the coded information signal. 

Fig. 8 shows a composite disc 20 carrying a 
digital audio signal functioning as the coded in- 
formation signal into which the subcode including 
picture information, character information, and so 
on, are inserted as explained above. As shown, the 
composite disc 20 has a first area 20a disposed in 
an inner peripheral area of the disc (this area being 
referred to hereinafter as the CD area) in which is 
recorded a digital audio signal with the subcode 
including picture information being inserted, and a 
second recording area 20b (this area being referred 
to hereinafter as the video area) containing an FM- 
modulated video format signal and a superimposed 
digital audio signal with the subcode including 
character information being inserted, wherein the 
superimposition operation is performed by using a 
frequency multiplexing system. Since the video 
format signal contains higher frequency compo- 
nents than the PCM signal, it is necessary to rotate 
the disc at a higher speed of rotation during the 
recording of signals in the video area 20b, than 
during the recording of the signal in the CD area 
20a. Therefore of course it is necessary, during the 
playing time, to reproduce the signal by rotating 
the disc at the higher speed during the playback of 
video area 20b, than during the playback of CD 
area 20a. The speed of disc rotation during the 
playback of CD area 20a is several hundred r.p.m., 
whereas during the video area playback the speed 
of rotation is two thousand plus several hundred 
r.p.m. for playback from the innermost periphery of 
that area, and is one thousand plus several hun- 



dred r.p.m. for playback from the outermost periph- 
ery of that area, so that the speed of rotation is 
extremely high during video area playback. 

In the head portions of the CD area 20a and 

5 the video area 20b, there respectively are provided 
a lead-in area in which are recorded, as the sub- 
code, index codes relating to the contents recorded 
in each area, such as first and second index code 
groups formed correspondingly to each area by the 

w repetition of index codes which respectively in- 
dicate start and end times of small portions which 
together constitute each area, and which are re- 
corded by means of the channel Q bits of the 
subcode. 

75 Furthermore, the index codes of the audio 

lead-in area include information indicating whether 
the disc itself is a composite disc or a disc of other 
type. 

In order that the picture produced from the FM 

20 modulated video format signal recorded in the vid- 
eo area and pictures or characters produced from 
the subcode are displayed in a single screen at the 
same time, the applicants of the present application 
and others have separately proposed a system in 

25 which a code to be inserted as the symbol 0 is set 
in order to designate an additional mode as illus- 
trated in Fig. 9, that is, "graphic mode with motion 
picture" in addition to the four modes used in 
conventional methods of recording and reproducing 

30 picture information by using the subcode. 

The structure of a picture in the "graphics 
mode with motion picture" is identical with that in 
the "TV-graphics mode", and an instruction des- 
ignated as "load transparency control table" having 

35 a structure as illustrated in Fig. 10 is provided. This 
"load transparency control table" instruction is an 
instruction for designating the mode for each pixel 
in the picture area. Three modes are designated by 
this instruction, and those are namely, "transparent 

40 mode", "mixing mode", and "non-transparent 
mode". In these three modes, different values are 
selected for the mixing ratio between a video for- 
mat signal obtained by the subcode and a video 
format signal which is recorded by a multiplexing 

45 operation together with the coded information sig- 
nal including the subcode. 

The bits in the channels R through W of each 
of the symbols 4 through 8 and the channels R and 
S of the symbol 9 constitute a series of codes 

so TCB-0 through TCB 15 which respectively des- 
ignate the mode for each of the group of pixels to 
which one of colors, which are registered as color 
number "0" through color number "15", is allotted. 
Fig. 1 1 shows a relationship between bit patterns of 

55 the codes TCB-0 through TCB-15 and the modes 
designating the mixing ratio, and the mixing ratio in 
each mode. 
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Figs. 12A through 12C show a disc player for 
reproducing the information recorded on a compos- 
ite disc as shown in Fig. 8. As illustrated in these 
figures, a disc 20 is rotated by a spindle motor 21, 
and information recorded thereon is read-out by 
means of a pickup 22. The pickup 22 incorporates 
therein an optical system including a laser diode, 
an objective lens, and photo detectors, a focus 
actuator for driving the objective lens in a direction 
of its optical axis with respect to the information 
recording surface of the disc 20, a tracking actuator 
for biasing the beam spot (information detecting 
point) issued from the pickup 22 with respect to the 
recording tracks in a direction of the disc radius 
and so on. The pickup 22 is mounted on a slider 
23 which is linearly movable in the direction of the 
disc radius by a drive of a transmission mechanism 
25 which in turn has a slider motor 24 as a source 
of driving force, and made by a combination of 
rack and pinion gears. A read-out RF (radio fre- 
quency) signal outputted by the pickup 22 is sup- 
plied to a video format signal demodulating and 
processing circuit 30 and a coded information de- 
modulating and processing circuit 31 through an 
RF amplifier 26. 

The video format signal demodulating and pro- 
cessing circuit 30 includes a demodulation circuit 
which for example demodulates the RF signal and 
converts it to a video format signal and a memory 
which stores the video format signal after digitizing 
it, and configured to selectively output one of the 
video format signal outputted by the demodulation 
circuit and the video format signal read-out from 
the memory in accordance with a changeover com- 
mand from a system controller 32. The video for- 
mat signal outputted by the video format signal 
demodulating and processing circuit 30 is supplied 
to a video switch 33. In addition, the video format 
signal demodulating and processing circuit 30 is 
further provided with a separating circuit which 
separately extracts a horizontal sync signal h, a 
vertical sync signal v, and control data c from the 
demodulated video format signal, and the sepa- 
rated horizontal and vertical sync signals h and y, 
and the control data c are supplied to other parts 
such as the system controller 32. 

On the other hand, the coded information de- 
modulating and processing circuit 31 is configured 
to demodulate the PCM audio signal contained in 
the RF signal and process it to produce analog 
audio signals, and also to separate the subcode of 
the PCM audio signal and in turn output it. 

On the other hand, in the subcode outputted 
from the coded information signal demodulating 
and processing circuit 31, two bits of the channels 
P and Q are supplied only to the system controller 
32, and six bits of the channels R through W are 
supplied only to the de-interleave and error correc- 



tion circuit 52. In the de-interleave and error correc- 
tion circuit 52, the de-interleave of the six bits of 
the channels R through W and the error correction 
using the parity Q and P are performed. Output 

5 data of the de-interleave and error correction circuit 
52 is supplied to a mode/instruction decoder 53. 
The mode/instruction decoder 53 is configured to 
decode the mode represented by the three bits of 
the channels R through T of the symbol 0 of each 

10 pack, the mode designated by the item repre- 
sented by the three bits of the channels U through 
W of the symbol 0 of each pack, and the instruc- 
tion represented by the six bits of the channels R 
through W of the symbol 1 of each pack, and to 

75 supply to other parts signals respectively indicative 
of the modes and the instruction. 

Furthermore, the output data of the de-inter- 
leave and error correction circuit 52 is supplied to a 
picture memory device 55 and a character codes 

20 memory device 90. The picture memory device 55 
includes a RAM 56 having addresses respectively 
corresponding to all pixels in the picture having 50 
"fonts" by 18 "fonts" in the row and column direc- 
tions, and four bits of data can be stored in each 

25 address, and a memory control circuit 57 for sens- 
ing data indicating the color number of each pixel 
of a picture channel, designated by the channel 
designation code d, in the output data of the de- 
interleave and error correction circuit 52 by using 

30 the kind of the modes and the instruction indicated 
by the output of the mode/instruction decoder 53 
and writing them in the corresponding addresses of 
the RAM 56, and for reading out the memory 
content of the RAM 56 sequentially in a predeter- 

35 mined order in accordance with horizontal and ver- 
tical sync signals h and y. On the other hand, the 
character codes memory device 90 comprises a 
RAM 91 having addresses corresponding to each 
of font groups made of 8 fonts with 2 fonts in the 

40 lateral direction and 4 fonts in the vertical direction, 
within the picture area of 48 fonts in the lateral 
direction by 16 fonts in the vertical direction, and a 
memory control circuit 92 for sensing character 
codes corresponding to each font group of a char- 

45 acter channel designated by the channel designa- 
tion code e, in the output data of the de-interleave 
and error correction circuit 52, by using the kind of 
the modes and the instruction indicated by the 
output of the mode/instruction decoder 53 and writ- 

50 ing them in the corresponding addresses of the 
RAM 91, and for reading out the memory content 
of the RAM 91 sequentially in a predetermined 
order in accordance with horizontal and vertical 
sync signals h and y. 

55 The data outputted by the picture memory 

device 55 is supplied to a color look-up table 58 
(this table being referred to hereinafter as the 
CLUT). The CLUT 58 is configured to detect the 
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"load CLUT color 0 through color 7" instruction 
and the "load CLUT color 8 through color 15" 
instruction from the output data of the de-interleave 
and error correction circuit 52 in accordance with 
the kind of the modes and the instruction indicated 
by the output signal of the mode/instruction de- 
coder 53, and hold the color data corresponding to 
each color number, and configured to select and 
output color data of the color number designated 
by the data read-out from the picture memory 
device 55. 

The output data of this CLUT 58 is made up of 
three data respectively representing the level of 
one of the R, G, B color signals by using four bits. 
The three data outputted by the CLUT 58 and 
indicating the levels of the R, G, B color signals are 
supplied to D/A converting circuit 61, 62, and 63, 
and converted to analog signals. Output signals of 
these D/A converting circuits 61 through 63 are 
supplied to an analog-to-video converting circuit 
65. The analog-to-video converting circuit 65 is 
configured, for example, to form a video signal of 
the NTSC system by the steps of obtaining a 
luminance signal and two color difference signals 
by the output signals of the D/A converting circuits 
61 through 63, generating a color carrier signal by 
adding signals obtained by the parallel modulation 
of two color subcarrier signal having a phase dif- 
ference of 90° by means of the two color dif- 
ference signals, and combining the color carrier 
signal and the luminance signal by the summation, 
and adding sync signals thereto. By this analog-to- 
video converting circuit 65, the output signals of 
the D/A converting circuits 61 through 63 are con- 
verted to a video signal and transmitted subse- 
quently. 

Data outputted from the character codes mem- 
ory device 90 is supplied to a character generator 
93. To the character generator 93 is also supplied 
output data of a modulo-24 counter 99 which 
counts up by the horizontal sync signal h. The 
character generator 93 is made up of a ROM 
whose sixteen most-significant bits of the address 
data are supplied with the output data of the char- 
acter data memory device 90 and whose five least- 
significant bits of the address data are supplied 
with the output data of the modulo-24 counter 99. 
One character is made of 24 addresses corre- 
sponding to address data whose sixteen most- 
significant bits are in common and only whose five 
least-significant bits are different. Each of the 24 
addresses stores each of 24 pieces of data, having 
24 bits respectively, corresponding to luminance 
signal sections produced by scanning the pattern 
of a character twenty-four times in the horizontal 
direction. The output data of the character gener- 
ator 93 is converted to a serial data by means of a 
parallel-to-serial converting circuit 94, and in turn 



supplied to a level converting circuit 95 and a 
changeover control signal generating circuit 96. 
The level converting circuit 95 is configured to 
output a luminance signal corresponding to the 

5 black level when the output data of the parallel-to- 
serial converting circuit 94 is in the low level, and 
to output a luminance signal corresponding to the 
white level when the output data of the parallel-to- 
serial converting circuit 94 is in the high level. The 

70 changeover control signal generating circuit 96 is 
configured to produce a control signal which, for 
example, is operative to set the mixing ratio of the 
luminance signal, at a video switch 33 which will be 
described later, outputted from the level converting 

75 circuit 95 at 0% when the output of the parallel-to- 
serial converting circuit 94 is in the low level, and 
to set the mixing ratio of the luminance signal at 
the video switch 33 outputted from the level con- 
verting circuit 95 at 100% when the output of the 

20 parallel-to-serial converting circuit 94 is in the high 
level. 

In addition, the output data of the de-interleave 
and error correction circuit 52 are also supplied to 
a transparency control table 66 (this table will be 

25 referred to hereinafter as the TCT hereinafter). The 
TCT 66 is based on a picture information recording 
and reproducing system using the subcode sepa- 
rately proposed by the applicants of the present 
application and others, and configured to detect a 

30 "load TCT" instruction in the output data of the de- 
interleave and error correction circuit 52 in accor- 
dance with the kind of the modes and instruction 
indicated by the output signal of the 
mode/instruction decoder 53, hold transparency 

35 control bits TCB-0 through TCB-15, and select one 
of the TCB-0 through TCB-15 being held and cor- 
responding to a color number indicated by the data 
read-out from the picture memory device 55 and in 
turn output it. 

40 The output signal of the TCT 66 is supplied to 
the video switch 33 as a control signal. In addition 
to the output signal of the TCT 66, the video format 
signal obtained from the subcode and outputted by 
the analog-to-video converting circuit 65, and the 

45 video format signal outputted by the video format 
signal demodulating and processing circuit 30, the 
output of the level converting circuit 95, and the 
output of the changeover control signal generating 
circuit 96 are supplied to the video switch 33. 

so In the video switch 33, the video format signal 
outputted from the analog-to-video converting cir- 
cuit 65 is supplied to one of two input terminals of 
a changeover switch 97. The other input terminal of 
the changeover switch 97 receives the luminance 

55 signal outputted from the level converting circuit 
95. The changeover switch is configured to selec- 
tively output the video format signal from the ana- 
log-to-video converting circuit 65 when a chan- 
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geover command signal f from the system control- 
ler 32 is not present, and selectively output the 
luminance signal from the level converting circuit 
95 when the changeover command signal f is 
present. The output of the changeover switch 97 is 
supplied directly to a stationary contact x of a 
changeover switch 68, and also supplied to its 
stationary contact y through a resistor Ri . No con- 
nection is made to a stationary contact z of the 
changeover switch 68. The changeover switch 68 is 
configured to selectively output one of the signals 
supplied to its stationary contacts x, y, z by moving 
its movable contact u to be in contact with one of 
the stationary contacts x, z in accordance with a 
control signal supplied from a changeover switch 
98. The changeover switch 98 has two input termi- 
nals which respectively receive the control signal 
issued from the TCT 66 and the control signal 
issued from the changeover control signal generat- 
ing circuit 96. The changeover switch 98 is config- 
ured to selectively output the control signal from 
the TCT 66 when the changeover command signal 
f from the system controller 32 is not present, and 
to selectively output the control signal from the 
changeover control signal generating circuit 96 
when the changeover command signal f is present. 

The video format signal outputted from the 
video format signal demodulating and processing 
circuit 30 is directly supplied to a stationary contact 
z of a changeover switch 69 and also supplied to 
its stationary contact y through a resistor R2. No 
connection is made to a stationary contact x of the 
changeover switch 69. The changeover switch 69, 
like the changeover switch 68, is configured to 
move its movable contact u to be in contact with 
one of its stationary contacts x, z in accordance 
with the control signal supplied from the chan- 
geover switch 98. The movable contacts u, u of the 
changeover switches 68 and 69 are mutually con- 
nected. A resistor Ra is connected between a com- 
mon junction J of the movable contacts u, u and 
ground. A mixed signal of the output of the chan- 
geover switch 97 and the video format signal out- 
putted from the video format signal demodulating 
and processing circuit 30 is derived at the common 
junction J. When the movable contacts u, u of the 
changeover switches 68 and 69 are in contact with 
the stationary contacts x, x respectively, the mixing 
ratio of the output signal of the changeover switch 
97 becomes 100%, and the mixing ratio is reduced 
to 0% when the movable contacts u, u are in 
contact with the stationary contacts z, z. When, on 
the other hand, the movable contacts z, z are in 
contact with the stationary contacts y, the mixing 
ratio is equal to M which is determined by the 
resistors R1 and R2, and the resistance of the 
resistors R1 and R2 are selected so that M has a 
value between 20% and 80%. The signal derived 



at the common junction J is supplied to a video 
output terminal OUTa. 

A position detector 70 is provided in the vi- 
cinity of the path of the movement of pickup 22 

5 along the radial direction of disc, and serves to 
detect when the beam spot emitted from the pic- 
kup 22 has reached a position corresponding to the 
vicinity of the boundary between the CD area and 
the video area of a composite disc, to produce a 

70 detection signal. By the generation of this detection 
signal, a state that the pickup 22 has reached to 
the video area can be detected. The position de- 
tector 70 can be of a known structure including for 
example an optical sensor. The detection signal 

75 outputted by the position detector 70 is supplied to 
the system controller 32. 

The system controller 32 comprises a micro- 
computer which consists of a processor, a ROM 
(read only memory), a RAM and so on. The system 

20 controller 32 is supplied with various signals and 
information such as the horizontal sync signal h, 
the vertical sync signal y, and the control data c, 
the bits of the channels P, Q, and R in the subcode 
outputted from the coded information signal de- 

25 modulating and processing circuit 31 , disc designa- 
tion information from the control part 60 indicating 
whether the disc to be played is a compact disc or 
a composite disc, and mode designation informa- 
tion from the operation part 60, indicating whether 

30 the reproducing area is only the CD area or the 
video area, or both CD and video areas in the case 
of the playback of a composite disc. 

In this system controller 32, the processor ex- 
ecutes processing of the signals inputted in accor- 

35 dance with programs previously stored in the ROM, 
and performs the control operation for controlling 
each part of the video format signal demodulating 
and processing circuit 30, each part of the coded 
information signal processing circuit 31, a drive 

40 circuit (not shown) for driving the spindle motor 21, 
the memory control circuits 57 and 92, a motor 
driving circuit 71 for driving the slider motor 24, the 
display part 72, and the changeover switches 97 
and 98. 

45 Fig. 13 is a block diagram showing a specific 
circuit construction of the video format signal de- 
modulating and processing circuit 30. As shown, 
the RF signal from the RF amplifier 26 is demodu- 
lated at a demodulation circuit 75, then supplied to 

50 a time base correction circuit 76 and to a separator 
circuit 77. In the separator circuit 77, the horizontal 
sync signal h, the vertical sync signal v and the 
control data c which are contained in the video 
format signal are extracted. The separator circuit 

55 77 includes an oscillator for example, and config- 
ured to generate the horizontal sync signal h and 
the vertical sync signal v of predetermined fre- 
quencies respectively by means of the oscillator, 
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and output them when the video format signal is 
not supplied. The time base correction circuit 76 
consists, for example, of a variable delay element 
of e.g. a CCD (charge coupled device) and config- 
ured to vary the delay amount of that element in 
accordance with a control signal from a time base 
control circuit 78. The time base control circuit 78 
is configured to output as the control signal a 
signal corresponding to a phase difference be- 
tween an oscillation signal and its divided signal of 
a crystal oscillator (VCO) 79 which oscillates, for 
example, in synchronism with the horizontal sync 
signal h extracted at the separator circuit 77, and 
the horizontal sync signal and the color burst signal 
of the video signal transmitted through the time 
base correction circuit 76. For more specific con- 
figuration, reference is directed for example to Jap- 
anese patent application laid-open number P56- 
102182. 

The video signal having been processed by the 
time base correction operation is used as one input 
of a selector switch 80, and also supplied to an A/D 
converter 82 through an LPF (Low Pass Filter) 81. 
In the A/D converter 82, the sampling of the video 
signal is performed at intervals of a predetermined 
period, and the thus obtained sampled values are 
in turn converted to digital data. The output data of 
the A/D converter 82 is supplied to a video mem- 
ory 83 consisting of a RAM (random access mem- 
ory) and so on. A memory having a capacity for 
storing video information of at least one field long 
is used as the video memory 83. Address and 
mode controls of this video memory 83 are per- 
formed by a memory control circuit 84. The mem- 
ory control circuit 84 is configured to perform con- 
trol operations for sequentially reading-out data 
written in each address of the video memory 83 in 
accordance with a clock from a reference clock 
generating circuit 85, and for rewriting the contents 
of each address of the video memory 83 in re- 
sponse to a write enable signal w which is output- 
ted from the system controller 32. The data read- 
out from the video memory 83 is converted to an 
analog signal in a D/A (digital to analog) converter 
86, and supplied through an LPF 87 as the other 
input to the selector switch 80. The selector switch 
80 is normally held at a position a to selectively 
output the video format signal directly supplied 
from the time base correction circuit 76, and 
switched to a position b in response to a chan- 
geover command from the system controller 32, to 
selectively output the video format signal having 
been processed through the video memory 83. 

Fig. 14 is a block diagram showing a specific 
example of the structure of the coded information 
signal demodulating and processing circuit 31 . This 
circuit is provided with a selector switch 35 which 
changes its switch position in accordance with the 



area to be played (the CD area or the video area) 
during the playing of a composite disc. The selec- 
tor switch 35 is operated to a position a during the 
playback of the CD area, and to a position b during 

5 the playback of the video area, and the changeover 
is performed in response to a changeover com- 
mand issued from the system controller 32. In the 
case of the composite disc, the speed of disc 
rotation changes extremely between the CD area 

w and the video area, and the PCM audio signal is for 
example an EFM (Eight to Fourteen Modulation) 
signal. For the video area, the EFM signal will 
adversely affect the low frequency component of 
the video signal treated by the FM modulation 

15 process if the digital signal is directly superim- 
posed on the FM video signal at the time of record- 
ing. Therefore, the digital signal, i.e. the EFM signal 
is recorded at a level which is lower than the video 
carrier level by several tens of dB, although the 

20 degree of modulation is almost the same for the 
EFM and video signals. Thus the frequency char- 
acteristic and amplitude of a playback EFM signal 
will both be different, for the cases of CD area 
playback and video area playback respectively. 

25 However, a common demodulating system is used 
for the CD area playback and the video area 
playback. This is made possible by switching sig- 
nal processing systems for the playback EFM sig- 
nals of the CD area and the video area respec- 

30 tively. 

Specifically, during playback of the CD area, 
the playback RF signal is an EFM signal, which is 
subjected to frequency characteristic compensation 
by an equalizer circuit 36 having a predetermined 

35 equalizing characteristic, and is amplified at a pre- 
determined amplification factor by an amplifier 37. 
During the playing of the video area, on the other 
hand, the playback RF signal is an FM video signal 
which is combined with an EFM signal. The EFM 

40 signal is extracted by an EFM signal extracting 
circuit 38 which is made up of an LPF and so on, 
then is subjected to frequency characteristic com- 
pensation by an equalizer circuit 39, which has a 
different equalization characteristic from the equal- 

45 izer circuit 36, to be then amplified by an amplifier 
40, which has a higher gain than that of the am- 
plifier 37. In this way, an EFM signal is derived 
whose frequency characteristic and amplitude are 
almost the same as the EFM signal obtained during 

50 CD area playback. 

During playback of a CD disc, the selector 
switch 35 is held in position a. 

The playback EFM signal selected by the se- 
lector switch 35 is supplied to an EFM demodula- 

55 tion circuit 42 which performs the demodulation 
process, to obtain a PCM data that is digital data 
including audio information of left and right chan- 
nels which is for example time-division multiplexed, 
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and the subcode. The digital data including audio 
information outputted by this EFM demodulation 
circuit 42 is supplied to a de-interleave and inter- 
polating circuit 43. The de-interleave and interpolat- 
ing circuit 43 is configured to change back, in 
cooperation with the RAM 44, the order of the 
digital data which was rearranged by the interleave 
operation during the recording, in turn send it to an 
error correction circuit 45, and to effect the inter- 
polation of erroneous data in the output data of the 
error correction circuit 45 by the average value 
interpolation method for example, when a correc- 
tion inability signal is outputted. The error correc- 
tion circuit 45 is configured to perform the error 
correction operation by using the CIRC (Cross In- 
terleave Reed Solomon Code), and supply the digi- 
tal data to the de-interleave and interpolating circuit 
43, or supply the digital data to the de-interleave 
and interpolating circuit 43 together with the cor- 
rection inability signal when the error correction is 
not possible. 

The output data of the de-interleave and inter- 
polating circuit 43 is supplied to a D/A (Digital to 
Analog) converting circuit 46. The D/A converting 
circuit 46 includes a de-multiplexer which sepa- 
rates from each other the digital data of left and 
right-channel audio information contained by the 
time division multiplexing, and left and right-chan- 
nel audio signals are reproduced. After their unnec- 
essary components are removed at LPFs (Low 
Pass Filters) 47 and 48, the reproduced left and 
right-channel audio signals are supplied to audio 
output terminals OUTi and OUT2 through amplifi- 
ers 49 and 50. 

Operations of the processor in the system con- 
troller 32 in the above configuration will be specifi- 
cally explained with reference to the flowcharts of 
Figs. 15 and 16. 

Assume that a composite disc is set in a 
playback position. When a start command is issued 
in this state, the processor transmits a drive com- 
mand to the motor driving circuit 71, so that the 
slider motor 24 is driven to move the pickup 22 to 
an innermost peripheral position (step S1). If it is 
detected that the pickup 22 has reached the inner- 
most peripheral position by means of a detector 
switch of any usual configuration (not shown), the 
processor executes a focusing operation of the 
pickup 22, and performs the read-in of index code 
information which is recorded in an audio lead-in 
area at an innermost peripheral area of the disc 
(step S2). Subsequently, the processor judges as 
to whether or not the disc being set is a composite 
disc or not, on the basis of predetermined bits in 
the control field of the data block constituted by the 
channel Q bits forming the subcode in the informa- 
tion read out from the lead-in area (step S3). If it is 
judged that the disc being set is a compact disc, 



then the execution directly proceeds to a CD 
playback mode (step S4) and a playback operation 
is continuously performed unless any command for 
the programmed music selecting operation, for ex- 

5 ample, has been issued. Since the playback opera- 
tion in the CD playback mode itself is well known, 
the explanation thereof is omitted here. If it is 
judged in step S3 that the disc being set is a 
composite disc, the processor immediately acceler- 

10 ates the slider motor 21 to a maximum rated speed 
of rotation for the video area (step S5). At the same 
time, the processor moves the pickup 22 toward 
the outer periphery of the disc at a high speed by 
driving the slider motor 24 at a high speed (step 

is S6). 

After these operations, when it is detected that 
the pickup 22 has reached to the video area by the 
detection signal from the position detector 70 (step 
S7), the processor starts the playback operation of 

20 the video area (step S8). During video area 
playback, the processor performs the control op- 
eration for writing the video information of at least 
one field (or one frame) long obtained from the 
disc, in the video memory 83. This video informa- 

25 tion to be written may be, for example, first in- 
formation in the video area, or designated by an 
address designation through the key operation of 
the operation part 60. 

If it is detected that the playback of the video 

30 area has been completed, in step S9, then the 
processor decelerates the spindle motor 21 to the 
maximum rated speed of rotation for the CD area 
(step S10). At the same time, the processor drives 
the slider motor 24 at a high speed, to move the 

35 pickup 22 to the innermost peripheral position of 
the disc at a high speed (step S1 1 ). If it is detected 
(step S12) that the pickup 22 has reached the 
innermost peripheral position by the detection out- 
put signal of the above mentioned detector switch 

40 (not illustrated), the processor starts playback op- 
eration of the CD area (step S13). Concurrently to 
this, the selector switch 80 in the video format 
signal demodulating and processing circuit 30 is 
changed over by the processor to the position b 

45 thereby selecting and outputting the video informa- 
tion which was written in the video memory 83 
during video area playback. Thus, playback of a 
still picture is performed during CD area playback. 
When the completion of the CD area playback is 

50 detected by reading the information of audio lead- 
out (step S14), the processor initiates the driving of 
the slider motor 24 to move the pickup 22 to its 
home position (step S15) unless any operational 
command is present. Furthermore, a loading 

55 mechanism (not shown in the drawings) performs 
disc ejection (step S16), to complete the sequence 
of playback operations. 
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During the execution of the main routine, the 
processor proceeds to step S20, by the interruption 
by the timer for example, to judge as to whether or 
not the start of the display of the picture by the 
character codes is commanded by a key operation 
in the operation part 60. If it is judged, in step S20, 
that the start of the display of the picture by the 
character codes is commanded, the processor 
starts the transmission of the changeover com- 
mand signal f (step S21), and judges as to whether 
or not the designation of character channel is per- 
formed by a key operation in the operation part 60 
(step S22). 

If, on the other hand, it is judged in step S20 
that the start of the display of the picture produced 
from the character codes is not commanded, the 
processor judges whether or not the stop of the 
display of the picture produced from the character 
codes is commanded (step S23). If it is judged, in 
step S23 that the stop of the display of the picture 
by the character codes is commanded, the proces- 
sor stops the transmission of the changeover com- 
mand signal f (step S24), and proceeds to step 
S22. If, on the other hand, it is judged in step S23 
that the stop of the display of the picture by the 
character codes is not commanded, the processor 
directly proceeds to the step S22. 

If it is detected in step S22 that the designation 
of character channel is performed, the processor 
transmits the channel designation data e indicating 
the designated character channel to the memory 
control circuit 92 (step S25), and restarts the ex- 
ecution of the routine which was being performed 
immediately before the shift to step S20. 

If, on the other hand, it is detected in step S22 
that the designation of character channel is per- 
formed, the processor judges as to whether or not 
the designation of picture channel is performed 
(step S26). If it is judged in step S26 that the 
designation of picture channel is performed, the 
processor transmits the channel designation data d 
indicating the designated picture channel to the 
memory control circuit 57 (step S27), and restarts 
the execution of the routine which was being ex- 
ecuted immediately before the shift to the step 
S20. 

In the operating sequence described above, 
playback of the information recorded in the CD 
area of the composite disc is performed in steps 
S10 through S14 after the playback of information 
recorded in the video area of the composite disk in 
steps S1 through S9. If the "load CLUT color 0 
through color 7 M instructions and the "load CLUT 
color 8 through color 15" instructions are decoded 
by the mode/instruction decoder 53 during video 
area playback, data of designated 16 colors among 
4096 colors are held in the CLUT 58. 



In this state, if the picture channel is des- 
ignated by the key operation in the operation part 
60, then the channel designation data d indicating 
the designated channel is supplied to the memory 

5 control circuit 57 through steps S26 and S27. 

If the "write font foreground/background" in- 
struction etc. are decoded in this state, only picture 
data of the channel designated by the channel 
designation data d is stored in the RAM 56 by 

10 means of the memory control circuit 57. Then the 
picture data stored in the RAM 56 is sequentially 
read out. When the read-out picture data is sup- 
plied to the CLUT 58, color data of a color number 
indicated by the picture data is outputted from the 

75 CLUT 58. A video format signal based on this color 
data is outputted from the analog video converting 
circuit 65, and supplied to the video switch 33. 

If the "load TCT" instruction according to the 
picture information recording and reproducing sys- 

20 tern using the subcode which has been separately 
proposed by the applicant of the present applica- 
tion and others is decoded in this state, the trans- 
parency control bits TCB-0 through TCB-15 re- 
spectively corresponding to each color number are 

25 held in the TCT 66. Among the TCB-0 through 
TCB-15 being held, one corresponding to the color 
number indicated by the data read-out from the 
picture memory device 55 is selectively outputted 
from the TCT 66. If it is assumed that the chan- 

30 geover command signal f is not transmitted from 
the system controller 32, the mixing ratio at the 
video switch 33 is designated by the output of the 
TCT 66. Thus, the mixing ratio between the video 
format signal outputted from the analog-to-video 

35 converting circuit 65 and the video format signal 
outputted from the video format signal demodulat- 
ing and processing circuit 30 is controlled for each 
pixel. Consequently, a combination of pictures such 
as illustrated in Fig. 19 is made possible. Specifi- 

40 cally, the mixing ratio is set to 100 % for a portion 
corresponding to each pixel outside a region D of a 
picture A based on the video format signal output- 
ted from the video format signal demodulating and 
processing circuit 30, and set to 0 % for a portion 

45 corresponding to each pixel within the region D. On 
the other hand, the mixing ratio is set to 0 % for a 
portion corresponding to each pixel outside a re- 
gion D' of a picture B based on the video format 
signal outputted from the analog-to-video convert- 

50 ing circuit 65, and set to 100 % for a portion 
corresponding to each pixel within the region D' of 
the picture B. Then a picture C can be formed by 
combining the portion of the picture A outside the 
region D and and the portion of the picture B within 

55 the region D'. 

In this way, it is possible to compose a picture 
as illustrated in Figs. 18A through 18C, in which a 
caption, a musical score, or an explanation of a 
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scene, etc., obtained from the subcode is inserted 
into a moving picture obtained by the video format 
signal recorded in the video area or a still picture 
obtained by the video memory 83. 

On the other hand, when the character code 
processing command is decoded, the character 
codes are stored in the RAM 91, and read out in a 
predetermined order. Specifically, code groups in- 
dicating each of a plurality of characters arranged 
in the horizontal direction as characters of the first 
line are sequentially read out repeatedly twenty- 
four times, and subsequently code groups indicat- 
ing each of a plurality of characters arranged as 
characters of the second line are sequentially read 
out repeatedly twenty-four times. This read-out op- 
eration is performed for the whole area. In accor- 
dance with the character codes read out from the 
RAM 91 and the output data of the modulo-24 
counter 99, the data corresponding to luminance 
signals produced by scanning each character 
group arranged in the horizontal direction is output- 
ted from the character generator 93. This output 
data of the character generator 93 is converted to 
serial data by means of the parallel-to-digital con- 
verting circuit 94, and in turn supplied to the level 
converting circuit wherein the luminance signal ob- 
tained by scanning each character group arranged 
in the horizontal direction is generated. This lu- 
minance signal is supplied to one of the input 
terminals of the changeover switch 97. The output 
signal of the changeover control signal generating 
circuit 96 for generating the control signal accord- 
ing to the output of the parallel-to-serial converting 
circuit 94 is supplied to one of the input terminals 
of the changeover switch 98. 

If, in this state, the start of the display of the 
picture produced from the character codes is com- 
manded by the key operation in the operation part 
60, then the transmission of the changeover com- 
mand signal f is started through steps S20 and 
S21, so that changeover switches 97 and 98 start 
to selectively output the luminance signal from the 
level converting circuit 95 and the control signal 
from the changeover control signal generating cir- 
cuit 96. As a result, when the level of the lu- 
minance signal corresponding to the pattern of the 
characters indicated by the character codes be- 
comes equal to the level corresponding to the 
white level, the mixing ratio of this luminance signal 
becomes 100%. Thus, the characters according to 
the character codes are displayed as being super- 
imposed on the picture produced from the video 
format signal outputted from the video format sig- 
nal demodulating and processing circuit 30. 

As specifically explained in the foregoing, the 
information recording and reproducing system ac- 
cording to the present invention is characterized in 
that, in addition to the code information signal, the 



subcode is recorded together with the identification 
code for identifying the coding system of the sub- 
code on the recording medium, and the subcode is 
demodulated in accordance with the identification 

5 code at the time of playback of the recording 
medium. By this feature, it is made possible to 
record and reproduce characters by recording and 
reproducing a single character code obtained by a 
predetermined coding system, instead of recording 

70 information of each of the whole pixels in the area 
which is necessary to display the pattern of the 
character. Therefore, the recording density of the 
information by the subcode is substantially in- 
creased. In addition, the timing error between the 

75 captions produced from the subcode and the 
sound or the moving picture is reduced signifi- 
cantly. 

Claims 

20 

1. A method of recording and reproducing in- 
formation comprising the steps of: 

recording, in addition to a coded informa- 
tion signal, subcodes together with an iden- 
25 tification code for identifying the coding sys- 

tem of said subcodes, in a first recording area 
of a recording medium; and 

reproducing, at the time of playback of 
said recording medium, said subcodes in ac- 
30 cordance with said identification code. 

2. A recording and reproducing method as 
claimed in claim 1, wherein said subcodes are 
graphic codes including picture information 

35 and character codes having predetermined bit 

patterns. 

3. An apparatus for playing a picture information 
recording medium having a first recording area 

40 in which subcodes together with an identifica- 

tion code for identifying the coding system of 
said subcodes are recorded in addition to a 
coded information signal, said apparatus com- 
prising: 

45 a pickup means for reading signals re- 

corded on said recording medium and generat- 
ing a pickup output signal; 

a coded information signal demodulating 
means for demodulating said coded informa- 

so tion signal from said pickup output signal; 

a coding system detection means for de- 
tecting the coding system using said identifica- 
tion code contained in an output signal of said 
coded information signal demodulating means; 

55 and 

a decoding means for decoding said sub- 
codes in accordance with the coding system 
detected by said coding system detection 
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means. 

4. A recording medium having a first recording 
area in which subcodes together with an iden- 
tification code for identifying the coding sys- 
tem of said subcodes are recorded in addition 
to a coded information signal. 

PatentansprUche 

1. Verfahren zur Aufzeichnung und Wiedergabe 
von Information, welches die folgenden Schrit- 
te umfaSt: 

Aufzeichnung von Untercodes, zusatzlich zu 
einem codierten Informationssignal, zusammen 
mit einem Identifikationscode zur Identifizie- 
rung des Codierungssystems dieser Unterco- 
des, in einem ersten Aufzeichnungsbereich ei- 
nes Aufzeichnungsmediums; und 
Wiedergabe dieser Untercodes gemSB diesem 
Identifikationscode beim Abspielen dieses Auf- 
zeichnungsmediums. 

2. Aufzeichnungs- und Wiedergabeverfahren 
nach Anspruch 1 , wobei diese Untercodes gra- 
phische Codes sind, die Bildinformationen so- 
wie Zeichencodes mit vorbestimmten Bitmu- 
stern enthalten. 



4. Aufzeichnungsmedium mit einem ersten Auf- 
zeichnungsbereich, in welchem Untercodes zu- 
sammen mit einem Identifizierungscode zur 
Identifizierung des Codierungssystems dieser 
5 Untercodes zusatzlich zu einem codierten In- 

formationssignal aufgezeichnet sind. 

Revendlcations 

10 1. Proce*d6 d'enregistrement et de reproduction 
de I'information comprenant les dtapes suivan- 
tes: 

enregistrement, en plus d'un signal d'infor- 
mation cod£e, de sous-codes avec un code 
75 d'identification pour identifier le systeme de 

codage desdits sous-codes, dans une premie- 
re zone d'enregistrement d'un support d'enre- 
gistrement; et 

reproduction, a I'instant de la lecture dudit 
20 support d'enregistrement, desdits sous-codes 

conforme'ment audit code d'identification. 

2. Proc^de* d'enregistrement et de reproduction 
selon la revendication 1, dans lequel lesdits 
25 sous-codes sont des codes graphiques in- 

cluant I'information d'image et des codes de 
caracteres ayant des configurations de bits 
predetermines. 



3. Gerat zum Abspielen eines Bildinformations- 30 
Aufzeichnungsmediums mit einem ersten Auf- 
zeichnungsbereich, in welchem Untercodes zu- 
sammen mit einem Identifikationscode zur 
Identifizierung des Codierungssystems dieser 
Untercodes zusatzlich zu einem codierten In- 35 
formationssignal aufgezeichnet sind, wobei die- 
ses GorSt umfaBt: 

Abtastvorrichtungen zum Auslesen der auf die- 
sem Aufzeichnungsmedium aufgezeichneten 
Signale und zum Erzeugen eines Ausgangssi- 40 
gnals der Abtastvorrichtungen; 
Vorrichtungen zur Demodulation des codierten 
Informationssignals zum Demodulieren dieses 
codierten Informationssignals aus diesem Aus- 
gangssignal der Abtastvorrichtungen; 45 
Erfassungsvorrichtungen ftir das Codierungs- 
system zum Erfassen des Codierungssystems, 
welches diesen Identifikationscode benutzt, der 
in einem Ausgabesignal dieser Vorrichtungen 
zur Demodulation des codierten Informationssi- 50 
gnals enthalten ist; und 

Decodierungsvorrichtungen zum Decodieren 
dieser Untercodes gemafl dem Codierungssy- 
stem, welches von diesen Erfassungsvorrich- 
tungen des Codierungssystems erfaBt worden 55 
ist. 



3. Appareil pour lire un support d'enregistrement 
d'information d'image ayant une premiere zone 
d'enregistrement dans laquelle des sous-codes 
avec un code d'identification pour identifier le 
systeme de codage desdits sous-codes sont 
enregistrSs en plus d'un signal d'information 
codee, ledit appareil comprenant: 

un moyen de lecture pour lire des signaux 
enregistr6s sur ledit support d'enregistrement 
et g6ne>er un signal de sortie de lecture; 

un moyen de demodulation de signal d'in- 
formation cod£e pour demoduler ledit signal 
d'information cod6e a partir dudit signal de 
sortie de lecture; 

un moyen de detection du systeme de 
codage pour detecter le systeme de codage 
en utifisant le code d'identification contenu 
dans un signal de sortie dudit moyen de de- 
modulation du signal d'information cod6e; et 

un moyen de d£codage pour decoder les- 
dits sous-codes conformgment au systeme de 
codage d£tecte* par ledit moyen de detection 
du systeme de codage. 

4. Support d'enregistrement ayant une premiere 
zone d'enregistrement dans laquelle des sous- 
codes avec un code d'identification pour iden- 
tifier le systeme de codage desdits sous-codes 
sont enregistnis en plus d'un signal d'informa- 
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